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limit and from one to two degrees west of the average eastern
limit. Reports would also indicate that more than the usual
amount of damage to shipping was caused by encounters with
icebergs and heavy field ice, and that vessels were more fre-
quently blocked or detained by ice massed off the Newfound-
land coasts or in the Gulf of Saint Lawrence.

The following table shows the southern and eastern limits of
the region within which icebergs or field ice were reported for
May during the last six years:

Bouthern limit. l! Eastern limit.

Month. II Lat. N. |Long. w.” Month. Lat. N. ILong. W.
X i

‘ o 4 -] d I! [+] ’ (-] 4

g{{ay, 1883 ceenearrannne J :t: 33 :7 og i 11::2!};, :% cerrsesaane e gg 48 12 ;g
: 40 go 4% ?5 : Muy: 1885 42 go 40 10

41 36 s1 30 || May, 1886 48 s5 46 13
39 38 46 00 | May, 1887 39 38 46 o0

41 00 46 00 | May, 1838 41 00 46 00

FOG.

The limits of fog-belts to the westward of the fortieth
meridian are shown on chart i by dotted shading. As com-
pared with the chart for April, 1888, a slight extension of the
‘southern limit of the Newfoundland fog-belt is shown, and the
number of days during which fog prevailed in that region,
seventeen, was five less than the aggregate number of foggy
days reported for the preceding month. To the westward of
the sixtieth meridian fog was reported for a total of twenty-
seven days during May, while in April the foggy days num-
bered but fourteen. For the dates during which fog was re-
ported over or near the Banks of Newfoundland, its develop-
ment invariably attended the approach and passage of areas
of low barometric pressure, while to the southward of Nova
Scotia and along the American coast its presence, as a rule,
accompanied the disturbed atmospheric conditions attendant
upon the advance from the westward or southwestward of cy-
clonic areas.

The unusual prevalence of fog to the westward of the sixtieth
meridian constitutes a noteworthy feature of May, 1888, and
would seem to indicate abnormally large differences between

the temperature of the ocean and that of the air currents
brought into coutact therewith.

The following are the limits of fog-areas on the north Atlan-
tic Ocean during May, 1888, as reported by shipmasters:

Entered. Cleared.
Date. Vessela —"—l— I e
Lat.N.Lon.W. Time., |[Lat.N.!Lon.W Time. .
- T | -
o » o < ¢ o - o »
1! 8.8 Waesland...... .... 4023 | 6715, 340p.m..| 4023 68 03 | 6.45p. m-
1 Edith Godden 39 30| 7402 10.250.m.| an yi Hook .
essmore .. St 20 ¢ 2.30p-m., . . m

; Lahn........ ig ?i 5048 7p.m., 432 274 gg ?g ‘}o“.gopp. m
1-2 City of Berlin 41351 4516 8s9p.m..| 4024 | 51208358 m

2 Gallia ...... 4054 | Ol49 108 Mm....| gost' 6308)2p.m.
2-3 Slavonia...... 45 30 42 35 © st 24| 5p.m.

3 Buftalo ....... 42 23 | 4025 i 46 38 | 4 p.m.
3-4 Baumwall .......... 49 16 | 43 40 | 49 50 | 6.30 p. M-

4 ?;tnte of Nebraska .. 47 18 4; 20 45 07 ;

4 Sms o] 43351 4524 .30 &. M-
4-5 Lake Ontario so 08 [ 43 34 gg :?) | ggg 4. m
5-6 Exeter City 41 03 26 30 150

6 Puvonia.... 42 30 4 29 68 31~ Midnights
67 Aurania.. Sandy| Hook . 59 18 | p.-m.

7| ghemiin aw) gy iy ldeen

7 vonia ... 4 3 26 ' 2.13 p.
7-8 Rhein ......... 37 34| 7326 Henry.: 8 o.? l]l)’l
7-8 Brooklyn (n‘t ...... 42 50 [ SI 00 48 40 | 7 8. m.

8 Stockholm City . 44 15| 45 20 49 20 | 9.154. M
o-10 Mareca. 4325 | 63 4% _ 68 a5 | 8.30 p. m¢
Fil g E{EEF Baleen

11 Aller ... 41 15 25 03 19 72 42 | 3.50p. M
I1-12 Island.... 40 SO 4 55 . 73 00 | 1 p.m.
12-13 glcglltl:r;oro ......... 32 :: ?3 gg . ;2 so | 11 a. mm

13 'US csussninnone 3 . 4 53 | 9.308.
13-14 trurin.. e 40 30 7é (5’6 +48 p. 63 39 xo%xs a.m
I R R gilnTem

ig England ... 23 5o | 67 30! 11.504. m.| 40 41 28 o5 :.l},%oyit'm

16 Rugia .. 41 48 | 59 10§ 4.30p.m 41 46 | 59 26 | 5,30 p. M

17 Cephalo 42 00 | 49 00 | 9.10 4.1 42 00 | 50 00 f\'oon.

17 Norrona .. .| 43 16| 6523 345p.m 4317 ' 65 34 ' 4.30 p. M
18-19 Colima........ nin | 48 24 | 6214 | I0.55 p.m.| 48 04 | 61 05 . 3.150. M
18-19 State ofPennsyivu- 47 40 3-10p. m 52 22 | 0.29 p. M

19 Schiedam .......... 71 15 : X p. M.

20 Egypt .... 67 42 | 4.30p. M

20 Victory... 51 33
23-24 g’y;timqke . gs 55 :2p. m

othna .. 0 22 I1 4. M.

§‘§ Trave .. 40 30 | 73 20 | 104, M.

26 Virginian, 48 48 4343 ' 49 25| 11,30 p. M

26 Berrita..... 74 20 gg 1 4 20 Midnight.

27 Ludgante Hill 70 00 umfy ook .’

27 Virginian.,......... 53 301 | 2.45P-1 .| 42 39 - 53 45 - 3.45 p. M-

28 Faedrelandet . 3554 | 7439 :4P-M ...l 3720 7446 11 p.m

29 Ailsa ... 3900 7356 :78.m.,..] 3925| 74 00 1o m.

30 Lahn ..... 4105 6310 1ra.m. ..l 4703 6330 12.45 p. NV

31 La Gascogn 42 03! 49 3g S.4zp.m..|........ Lo N

E Gallin 40 46 | 6528 18.1n,, ..IScotlan dLt.Sp.: 2 p. m.

TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit).

The distribution of mean temperature over the United
States and Canada for May, 1888, is exhibited on chart ii by
dotted isothermal lines. In the table of miscellaneous data
are given the monthly mean temperatures, with the departures
from the normal, for the various stations of the Signal Ser-
vice. The figures opposite the names of the geographical dis-
tricts in the columns for mean temperature, precipitation, and
departures from the normal, show respectively the averages for
the several districts. The normal for any district may be found
by adding the departure to the current mean when the de-
parture is below the normal, and subtracting when above.

On the north Pacific coast and in the middle and northern
plateau districts the month was warmer than the average, the
excess over the normal temperature being slight, except in
Washington Territory and Oregon, where it ranged from 2° to
5°. In southern California, and in all districts east of the
Rocky Mountains, the month was colder than the average. The
deficiencies of temperature was very slight in the Southern
States, but in the northern districts they were quite marked,
amounting to from 6° to 9° from Dakota eastward to the Lake
region. On the Atlantic coast the deficiencies ranged from
less than 1° in the south Atlantic states to about 4° at stations
on the southern New England coast.

The following are some of the most marked departures from
normal temperatures at Signal Service stations :

Above normal. ! Below normal.

Walla Walla, Wash..... 5.8 |. La Crosse, Wis.,..,, . 93
Portland, Oregon ..... eeeeees 53 |1 Saint Paul, Minn . 9?2
Astoria, Oregon....... 4.4 || Yankton, Dak...., 77
Roseburg, Oregon...... 4.1 ' Des Moines, Iowa........ . 75
Spokane Falls, Wash ........c0vvernne 3.8 | Milwaukee, Wis . 74
Olympin, Wash,..i.iiiiiiiiineonieons 3-4 | Omaha, Nebr..,... 7-1
Fort Canby, Wash ....o.iivuivennees 2.1 || Marquette, Mich.............. veerians 68

At Signal Service stations the absolute maximum tempers:
ture for the month, 107°, occurred at Fort McDowell, Ariz:
on the 12th ; absolute minimum, 6°.7, occurred on the summit
of Pike’s Peak, Col., on the 3d, the next lowest being 14°.4 ab
Saint Vincent, Minn., on the 17th. The highest monthly mea?
temperature, 78°.6, is reported from Rio Grande City, Tex-
and the lowest, 21°.3, from Pike’s Peak, Col., the next lowest
being 42°.2 from Duluth, Minn.

The table of comparative maximum and minimum temperd
tures shows that the maximum temperatures of May, 1888, have
been exceeded in past years at all stations. The minimu®
temperatures, however, were the lowest that have yet occurre
in May at some stations, viz., Block Island, R. I., Charlotté
N. C., Knoxville, Tenn., Marquette, Mich., and Saint Vincent
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Bginp_, the length of record at these stations ranging from eight
eighteen years.
RANGES OF TEMPERATURE.
pe'fhe monthly and the greatest and least daily ranges of tem-
i ature at Signal Service stations are given in the table of
" Scellaneous meteorological data. The monthly ranges were
ceg%teSt’ amounting to 60°, or more, over the northern and
Iy Tal plateau districts and the extreme northwest ; they were
ge St along the immediate coasts of the Gulf and Pacific, being
Rerally Jess than 30°.
\eiollf)wing are some of the extreme monthly ranges:

I Least.

Greatest. i
Win — —
Fllnemyeca N o || i Cal ....... o
S‘%ﬁt}&.’\matf\, gt'tgon 2233 _?{n:l?\lveg&'m?m ;22
kev} Incent, Minn, ., reevees 62,4 | Cedar Keys, Fla.., ves 2307
inkviu“' regon. .. .. 61.0 | Brownsville, Tex., . 24.4
Forg g% Qergon.. . 60.6 |i Galveston, TOX ... .. 00 T 246
well, Cal ......veeuvneunnren. 59-9 || Jupiter and Titusville, Fla.......... 26.0
vy . . .
able of comparative maximum and minimum temperatures for May.
State o, 1 | For 1888. . Binco establishment of station, I's
tgr Yerri. Stations '&?5
. ; | 7 308
: Max. | Min. | Max.| Year. | Min, | Year. |§2
i : | |
Aln o o o L] P'rs.
ba(x)na”””“ Mobile .........| 85.2| s4.0]| 9¢8.0 1878 | 47.3 1883 | 18
A"iZOm';'.' Montgomery ...| 92.4 | 48.3 | 98.0 1875 | 44.0 1883 16
ot Prescott........| 8s.0{ 33.5 921 1886 | 26.0 1877 | 13
Al‘kans'u's‘- II::ort é\p‘lc:le' veo| 92.4| 32.0| 66-3 :gsg 29.0 1883 10
. ort Smith.....| 88.0 44-0 | 97°9 41. 88 6
Califo(:-;l',;" I Little Rock.....| 88.5 4‘;.0 932 1886 43'3 ;882 9
o Do, Sun Francisco ..| 81.1| 47-4 | 969 | 1287 45.0 |1876, 1852 18
Olorgdy” ** San Diego ......| 70.0| s52.0| 94:0: 1879 | 45.4 1883 17
Do . ° Denver ......... 85.0 | 31.5| 92:0: 1874 | 27.0 |1872,1873 17
n%eetic'xii Il\\gont;‘{ose....... 81.2 | 32.2 iggs iggg 28.3 1887 3
o, +i Now Haven.....| 79.9 1 32.4 -0 305 1882 16
kotg ****++--- Now London ...} 76.8 | 35.8| 89.0 iggé 32.0 [1876, 1882 17
PR R i B R O T T
.0 0N vuoens .1 2. . .0
F]ori;‘?mumbla WashingtonCity Bg.o gs.é 92‘0 1880 | 33.5 :ng :8
**sesveae| Jacksonville ...| 93.0] sA.5] 98:5 1878 | 8.0 1877 17
Key West......| 85.4| 66.0! 93.2 1881 | 63.0 1877 18
Atlanta.... ....| 88.0| 44.3| or.0 1879 3g.5 1883 | 10
: %avmgnéth veeeees| 90.6| s2.5| 98:0 igg? 46-0 1877 | 18
0ig6é City...... .0 1.6 [ 97-3 20.1
Cairo DA g:.s 31| ool 1874 | 37.0 53% ;;
Chicago.........| 8l.o| 32.2| 89.0: 1874 | 27.0 1875 16
I i‘ndlmsml olis....| 86.2| 36.0| 89.0 74 81,8’827 31.0 1877 | 16
| Fort8ill........|] 90.0| 44.8 | 103.5 41.5 188 1
Dubuque .......| 78.5| 30.5| 94:0 874 | 25.9 1882 rg
! Des Moines.....| 81.0| 34.0| 93.6 1886 | 27.8 1885 | 10
Dodge City .....| 84.3| 39-0| 98.0 18791880 | 32,9 1884 | 14
Leavenworth...| 82.8| 36.5| 94:0 1874 | 31.0 1875 17
Louisville......| 90.8| 37.5| 930 . 1881 | 36.0 1875, 1876 16
New Orleans....| 88.5| 60.0| 92:0: 1877 | 56.0 11871, 1877 18
8hreveport.....| 8g.5| s51.8 | 1012 i 1286 47:0 1876 16
gg:ttlpo% ceeee s 2_652 30-0 $-g ! ;8&7) 29.0 1882 | 16
and........ . 32- . 34-0 1873, 1876 1
Mgaa“chuéb'[ +++| Baltimore......| B86.5 40.3 95:.0 | 1881 | 34,0 73 1876 xg
ichiggy ®°tt8 .| Boston .........| 77.0| 35:0] 97:0: 1880/ 310 1882 | 18
My D0 L Marquette......| 75.7 | 21.8| 93.0 1879 | 22.0 1875 14
LI ! Grand Haven ...| 77.6 | 3o0.0; 86.0 1877 | 28.0 1875 | 16
.. Baint Vincent...| 76.8 | 14.4 | 96-0 1887 1 21,0 18827 8
- 8Baint Paul......| 77.5| 28. 94.0 1874 © 240 1875 | 16
, Vicksburg......| 89.0| s50.0| 95:0 | 1874 | 46.0 1877 16
. Baint Louis.....| 87.5| 40.0| 93.0 1874 | 32.0 1875 18
| Ft. Assinaboine.| 76.7 | 30.8 ( 94-7, 1886 - 18,2 1885 8
Helena .........| 78.0| 31.5| 88.8 1886 2.9 1885 9
North Platte ... 85.3| 3.8 | 940  1880: 28,0 1885 1 14
Omaha.........| 830/ 36.7| 930 1237 28.0 1875 16
Winunemucea ...| go.o| 23.0( 959 1887 | 16.8 1887 10
é\tl!:nticé(}lt)’ ceol 742 4o0.2 gg-o IISBO. :gg; | -0 1876, 1880 15
anta F6........| 76.5| 335 9.0 24.0 (1880, 188 16
A lf}uﬂ'ulo ceeessess| Bo.7 | 33-4 | 87.0 | ]‘ggg | 29-0 '187g 16
--« Noew YorkCity..| 82.1| 40.7 | 94-0° 88 34.0 |1876, 1880 17
:| Charlotte.......| 94.0| 40.0 | 04-4 1881 | go.5 1883 10
Wilmington....| 8s.5 7 95-0 1378 | 380 1876 | 18
Cincinnati.,....| 87.6| 38. 94.0 18741875 1 35.0 1883 | 18
%mutllusléy.. ...| 84.0| 36.9| 92.0. ;gg;? 34-0 1880 | 10
ortland .......| or. 37- 99-0 330 1878 16
Roseburg .. .... 83.3 gg; 102:0 | 1887 . 3o.5 1886 | 11
hod0 ..o Pittsburg.... .. 85.2| 3.2 951 L1887 2.0 1896 | 16
8ou2 Islang "” Philadelphia ... .61 42.5| 96.0 1880 36,0 1880 , 18
Tenth Carolyp, *| Block Island ...} 71,0 34.9| 783 1881 ° 36.0 1882 8
;l)e eo  ®. Charleston.....| 87.0] s1.8| 940 1886 . 47.0 1876 16
e 20 .., **ee« Knoxville..,...| 86.6] 36.1]| 940 1877 ° 37.0 1880 | 18
x‘I‘)S... Memphis.......| 8.4 | 46.0| 96-0 xqu | 4ro 1883 | 16
Vian? ot B B3l sl el @l RSl w3
cxe b ceesl 930 . - .
Tglnj -| Balt Lake City..| 83.0 | 31| 933 1387) 309 1887 | 15
Waghd ... Lynchburg .....| 89.5| 41.2| 94-1 teer | 310 1876 | 16
Ningtoy gorfolk...‘...... 90.0 ' 44.1| 98:0 1aes | B0 1876 [ 18
0 B okane Falls..| 9I.5: 34.9 94-g 1887 29.0 1881 8
ympia........| 8.0 34.0| 888 80 | 30-0 |1882,1886 | 11
8 Crosse ......| 79.0 32.0| 96:0 3741 29.0 18751 16
Milwaukee .....| 71.0| 28.9 | g90.0 874 | 25.0 1875 [ 18
Cheyenne.......| 78.0' 27.0| 88.0 1874 | 215 1886 | 16

DEVIATIONS FROM NORMAL TEMPERATURES.

The following table shows for certain stations, as reported
by voluntary observers, (1) the normal temperatures for a
series of years; (2) the length of record during which the ob-
servations have been taken, and from which the normal has
been computed; (3) the mean temperature for May, 1888;
(4) the departures of the current month from the normal;
(6) and the extreme monthly means for May during the
period of observations and the year of occurrence:

REAERE
;0 8 - (s) Extreme monthly mean
"3 g = & temperature for May.
exE & “w., o ¥= :
4 Stati 25 2 |8% 38
Statoand Station. County. gﬁ - § | 2% E% Highest. Lowost.
238 | I3 g a.a o
°8 @ ) -
Zg A2 |2 R ,
=F 3 |® ! < |Am t.‘ Yoar. | Am’t. | Year.
Arkansas ° ({Years| ° ° o ¢ o !
Lead Hill . Boone,......| 68.3 61 66:9 |=I-4 [ceruuuiiernneecfoenernoaionrnanns
s Californ g & 61.8
acramento ..| Sacramento . . 22 1.8 [—a. 0.5 - 1 .
mento 3 5705 875 | 597 1879
Merritt’s Island .| Brevard .....| 76.4 5
Itlinois
Goleonda Pope .1 68.7 10
Peoria 64.0.f 32
Lee..... 8.1 16
McHenry . 57-6 27
Blue Lick. Clark . l64.7 11
Loganspor Cass, ......00; 63.9 34
Vevay... Switzerland .| 65.4 21
Jow
Cresco ... Howard . . 57-1 16
Indepondence. Buchanan 60.0 12
Monticello.... Jones........ 59-8 34
Kanasas.
Independenco Montgomery.| 66.5 17
Lawrenco . Douglas .....! 65.3 21
Wellington Sumner......; 64.9 10
Louisiana,
Grand Cotesu . Saint Landry.l 74.0 6747 407 [ceviii]inriiieni]iiinniivieennns
4 Maine. K b
Gardiner.. ennebec. ..| 534 52 | 499 |—3. .6 .2
. Itlaflvlad - 5. . b S|57 1854 49 1882
ymberlan Alleghany ...| 61. 1 ©2 |—I1.6 | 67.0 1 .
Massachuse ghany 7 8o 575 1882
Somerset .... Bristol ... s8.2 18
Michigan
Thornville. Lapeer . 5 g 12
Kalamazo Kalamnaz sg 13
Adrian, Lenawece,. 579 11
Neva
Cnrson City . Ormsby .....[ 57°3 9| 567 (—0.6 | 59.6 | 81,'86 54.2 1883
New Jersey.
South Orange . ES80X .......| 60.2 18 | 57-4 |~2.8 | 66.4 1880 53.0 1882
New York.
Pnlernlg,. OswWego......| 51.6 | 35| 522 [+0.6 [ 60.7 1880 | 475 1867
130,
Fulton ......| 59:0 18 | 852 —3.8 | 64.3 1880 52.2 1882
Linn...v.....| 56.8 | 10| 60:2 3.4 [ 60.2 1888 [ 51.4 "1883
.1 Polk.. vl 84.2 1B | 591 [F4:9 [cevreufeenverealearvnens|iesnnsesn
Dyborry .oc.o .vusf Wayne ......| 54:9 22 | 53-5 [—1.4 .1 1880 8. 1882
(\,‘?n]uln fan Hilllls.. ’(lllegrﬁeld. 56,4 | 25556 |—0.8 644488
ellshorough ...| Tiogn........| 56-9 10 | 54:9 |—2.01 63.2 1 0.
South Carolina. 8 S 8 887 505 1882
Stateburg..... ees: Sumtor......| 70-1 8169-7 |—0.4 | 73.8 1881 65.9 1885
Tennessec. .
Milan ......... ...| Gibson ......| 67.0 6|67.0| 0.0l830( 1887| s50 1885
Texas. ’
New Ulm ........| Austin ......| 74:4 16 | 72.6 (—~1.8 [ 97.4 1879 72.0 1885
Vermont
Strafford .........| Orange ......| §6.5 14 | 53:7 ;—~2.8 | 63.0 1887 505 1882
Bird's Noat Northampt'n | 6 63.6
ird’s Nest ......; Northampt'n| 6s.0 19 0 |—~1.4 . 1880 61.6 18
Variety Mills.,..| Nelson ......| 63.8 | 11|63.0 —n.8 %SZ 1880 | 60-2 m??
Wytheville .,....| Wythe.......| 61.1 | 25]60-5|—0.6 |65.7| 188 ( s7.0 1869
Vest Virginia.
Heolvetia ..v......| Randolph....| s8.6 12 | 57-8 |—0.8 | 63.2 1887 [teveereclovearass
FROST.

Frosts occurred most extensively on the 16th and 17th;
after the 23d they were recorded in but few states. In
Dakota, Iowa, and Minnesota frosts were reported on from 19
to 25 days, and in Illinois, Indiana, Michigan, Montana, Ne-
braska, Nevada, New York, Ohio, Pennsylvania, Vermont,
Wisconsin and Wyoming from 9 to 15 days. In California,
Arizona, New Mexico, and in the Central and Southern States
they were reported as follows:

Alabama.—New Market, 2d, 15th.

Arizona.—Fort Apache, 21st, 26th, 27th; Whipple Barracks,
6th, 22d to 25th, 27th, 28th.

Arkansas.—Lead Hill, 1st.

Oalifornia.—Eureka, 11th; Fort Bidwell, 2d.



